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AGENDA

TIME SESSION SPEAKER
10:45 - 10:55 Registration

10:55 – 11:05 Introduction to ENGIMMONIA Valentina Parodi, RINA Consulting

11:05 - 11:20
Ammonia as a marine fuel for MAN B&W 

engines

Thomas Storgaard Hansen, MAN 

Energy Solutions

11:20 - 11:50
Perspective of shipowners – benefits 

and impacts

Antonis Triantafyllou, ANEK Lines

Fotis Oikonomou, DANAOS

Christina Nikita, FAMOUS

11:50 - 12:05 RES on-board integration and modelling
Platon Pallis, National Technical 

University of Athens

12:05 - 12:15 Q&A and Conclusive remarks Valentina Parodi

Refreshment (12:15 -12:30)
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ENGIMMONIA VISION

ENGIMMONIA tackles decarbonisation in multiple ways:
1) promoting ammonia as the cleanest and most promising fuel for shipping sector also considering future EU RES driven

electricity sector and also understanding how to facilitate both ship and port refuelling;
2) demonstrating clean energy solutions for on-board electricity and HVAC, already proved for terrestrial applications, but still

facing non-technical/regulatory challenges;
3) fostering replicability at business, regulatory, policy and naval classification level, interacting with on-going international

initiatives (IMO, EMSA, IACS etc.)

Three main R&D Lines 

Optimize ammonia combustion 
and EATS towards zero emission

Bringing on board of real vessels 
samples of decarbonization
technologies



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 955413. 
Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 
Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

ENGIMMONIA OBJECTIVES

✓ Objective 1: Modelling, simulation and testing of low emission ammonia
combustion and its dedicated EAT system – WP2-3-4 (TRL3→5/6)

✓ Objective 2: Develop the clean energy solutions to support the decarbonisation
of shipping – WP5 (TRL5→6)

✓ Objective 3: Demonstration of the clean energy solutions on-board operational
shipping – WP6 (TRL6→7)

✓ Objective 4: Impacts evaluation and support to replication – WP7-8

✓ Objective 5: Dissemination, communication and business planning – WP7-9



Ammonia - What is the industry saying?

Maersk: Press release, ”Alcohol, Biomethane and Ammonia are the best-positioned fuels to reach zero net emissions”, 24th of October 2019.
Norden: https://borsen.dk/nyheder/virksomheder/rederier-vil-sende-mia-regning-til-kunder-160j
DNV-GL: ”Maritime Forecast to 2050 – Energy Transition Outlook”, 2019.
ABS: ”Pathways to sustainable shipping”, 2020.
Royal Society: ”Ammonia: Zero-Carbon Fertiliser, Fuel and Energy Store”, 2020.
Siemens Gamesa: https://www.globalmaritimeforum.org/news/how-renewables-can-solve-shippings-need-for-climate-friendly-fuel

“wind and solar energy are already 
close to a tipping point for the 
affordable production of zero-
carbon green ammonia” 

February 2020

Jan Thisted - Principal Key Expert, Siemens Gamesa 
Renewable Energy

“It seems too good to be true, but in fact it is 
nothing revolutionary. It will still be the good 
old trusted traditional combustion engine, but 
with a new electro fuel”
“Using ammonia has several advantages 
compared to hydrogen and other carbon fuels.”

May 2019

The use of ammonia as a fuel is expected to grow due to 
its zero-carbon content, easier distribution, storage
and bunkering compared to hydrogen, and its suitability 
with existing and emerging technologies for
propulsion and power generation.

”Ammonia is truly carbon free and can be 
produced from renewable electricity. The 
energy conversion rate of this system is 
higher than that of biomaterial-based 
systems”

January 2019

Jan Rindbo - CEO Norden

“We expect to pay 200-300 USD 
extra per ton of fuel, that lives up 
to these new requirements, and 
this could equal a doubling of our 
costs”

https://borsen.dk/nyheder/virksomheder/rederier-vil-sende-mia-regning-til-kunder-160j
https://www.globalmaritimeforum.org/news/how-renewables-can-solve-shippings-need-for-climate-friendly-fuel


Where are the special challenges with ammonia? 
Ammonia is not a hydrocarbon

Commercially

• Green ammonia production technology 
available, but not yet commercially developed 

• Investments necessary for large scale green 
ammonia production and infrastructure are two 
orders of magnitude larger than the cost of 
needed on-board equipment. 

• The “hen and egg” problem: 

• Ship owners/operators, fuel producers, 
investors and regulators all require 
certainty that ammonia-based ship 
propulsion can be implemented.  

• Engine builders and shipyards will require 
serious customer interest before offering 
solutions.

• Demonstration of the technology is crucial.

Technologically

• Ammonia combustion and emission:

• Ammonia is a poor engine fuel. Ignition 
and combustion needs considerable 
engine modifications. 

• Emission characteristics will be very 
different from conventional engines. 

• Very large ammonia engines are unknown 
territory. The optimum configuration is 
unknown.

• Ammonia is toxic and has an unacceptable 
odor in even low concentrations:

• On board handling and safety.
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ENGIMMONIA Consortium
ENGIMMONIA - An Industry Driven Consortium 

This guarantees:

❑ Industrial and Market interest to project 
outcomes and marketability

❑ Facility to involve stakeholders

❑ Strong commitment to prototypes realization

❑ A common «project business» to be pursued
made by «different actors’ business»

❑ Ability to overcome contingencies
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ENGIMMONIA on board campaign

ANEK FERRY

What to be demonstrated on board: Adsorption Chiller (2x25-30 kWc), PV
Solarface (50 m2 on different parts, even walkable)

FAMOUS Oil Tanker

What to be demonstrated on board: eP 200 ORC unit, PV Solarface (25
m2 on different parts, even walkable

DANAOS Container Ship

What to be demonstrated on board: PV Solarface (25 m2 on different
parts, even walkable



Thank you for your time!

info@engimmonia.eu

www.engimmonia.eu
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FOLLOW US

http://www.engimmonia.eu/
http://www.engimmonia.eu/


This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 955413. 
Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 
Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

AGENDA

TIME SESSION SPEAKER
10:45 - 10:55 Registration

10:55 – 11:05 Introduction to ENGIMMONIA Valentina Parodi, RINA Consulting

11:05 - 11:20
Ammonia as a marine fuel for MAN B&W 

engines

Thomas Storgaard Hansen, MAN 

Energy Solutions

11:20 - 11:50
Perspective of shipowners – benefits 

and impacts

Antonis Triantafyllou, ANEK Lines

Fotis Oikonomou, DANAOS

Christina Nikita, FAMOUS

11:50 - 12:05 RES on-board integration and modelling
Platon Pallis, National Technical 

University of Athens

12:05 - 12:15 Q&A and Conclusive remarks Valentina Parodi

Refreshment (12:15 -12:30)



Public

Methanol-fuelled 

Engines 2022
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Ammonia as a marine fuel

for MAN B&W two-stroke

engine
ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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We are committed to decarbonization 

~ 50 % of 

global 

seaborne  

freight is 

transported by 

a MAN ES 

engine.

~ 80-90% of 

global freight is 

transported by 

sea.

Shipping is 

responsible for 

~ 3 % of the 

global CO2 

emissions.

.

6/17/2022

Only with alternative green fuels and energy efficient ships can
the CO2 reduction targets be reached

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Alternative fuels has been discussed for years…

14

Rudolf Diesel 1858 - 1913

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Conventional and DF Two-Stroke Vessel Contracting
In 2021, DF contracting gained pace in a large volume market and the trend is persistent

Ammonia as marine fuel for MAN B&W two-stroke engines 156/17/2022

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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The future fuel mix is highly uncertain

16

Methane, methanol and ammonia all seem to be present in the most prominent future fuel mix predictions

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines

ABS, Pathways to sustainable shipping

DNV energy 

transition outlook 

2020.

Different fuel mix 

depends on 30 

different scenarios.

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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ME-GA

140 

engines

2022

ME-GI

403 

engines

2014

ME-GIE

29

engines

2017

ME-LGIM

55

engines

2016

ME-LGIP

123

engines

2020

→ 2024

Methane Ethane Methanol LPG Ammonia

MAN Energy Solutions supports all

Powering sustainable shipping by opening clear routes

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Ammonia

Engine 

Development

Ammonia as marine fuel for MAN B&W two-stroke engines 186/17/2022
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Ammonia as marine fuel? 

Commercial challenges:

− Green ammonia production not yet commercially developed. 

− Very large investments necessary for large-scale green ammonia 

production and infrastructure 

The “chicken and egg” problem: 

− Investors, Shipowners/operators, fuel producers, regulators need 

certainty that ammonia-based ship propulsion can be implemented.  

− Technology providers, engine builders and shipyards need to see serious 

customer interest and investments in fuel production and infrastructure 

before offering solutions.

Demonstration of the technology is vital.

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines 19

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Examples of expected outcome: 

− Fundamental understanding of pollutants and N2O formation during the combustion 

process 

− Via mature engineering simulation tool to assist design and optimization of future 

ammonia fuel engines 

− Ways to mitigate N2O in the engine after-treatment system (EATS), if necessary

− Alternative (to our own) Life Cycle Analysis for ammonia as a fuel

− A general interest in the use of clean energy technologies (ORC, adsorption chiller, PV 

surface, optimized energy management) to support decarbonisation of the maritime 

sector

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines 20

MAN-ES in the ENGIMMONIA consortium

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Within ENGIMMONIA, MAN-ES is committed to:

− Evaluate the engine out emissions of a full scale engine operating on ammonia 

fuel with focus on N2O

− Provide exhaust gas compositions to EATS activities in order to investigate 

mitigation strategy for N2O if necessary

− Gather operational data in order to validate and evaluate the differences 

between predicted and measured data

− Support the project with its own expertise

− In modeling related activities

− In EATS related activities

− Offer guidance in the project when needed

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines 21

MAN-ES in the ENGIMMONIA consortium
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MAN-ES in the ENGIMMONIA consortium

MAN-ES 2-stroke test engine: 

4T50ME-X 

−Will be used as full scale operational 

propulsion system

−Build up of the MAN Ammonia test 

engine is outside the scope of 

ENGIMMONIA

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Two-stroke ammonia engine development schedule

Ammonia as marine fuel for MAN B&W two-stroke engines 23

Pre-study

✓ NH3 combustibility 

investigation

Project kick-off

✓ 4T50ME-X test engine 

received as platform 

for the Ammonia 

engine development

✓ HAZID workshop on 

engine concept

✓ Combustion chamber  

1st evaluation

Engine concept 

R&D

✓ Engine basic concept 

defined based on 

R&D and simulations

✓ Ammonia fuel supply 

& auxiliary systems 

specified 

Full scale engine 

test

• Full scale engine 

test at RCC 

evaluated for 1st

commercial design

1st engine delivery 

to yard

• First commercial 

design available

• 1st ammonia fueled 

engine delivered to 

yard

20202019 2021 2022 20242023

Engine combustion 

and emission

✓ Ammonia fuel supply 

& auxiliary systems 

established in 

Research Centre 

Copenhagen (RCC) 

• 1st engine 

confirmation at RCC 

• Specification of 

emission after-

treatment 

6/17/2022

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Ammonia engine development
The LGI principle

The MAN B&W ammonia engine design philosophy

“Ammonia mode”:

− Small pilot flame. 

− Ammonia ignited by the pilot flame. 

“Liquid fuel mode”:

− Identical performance as conventional fueled Diesel 

engine.

NH3

Pilot fuel

Ammonia as marine fuel for MAN B&W two-stroke engines 24

Ammonia combustibility

‒ Ammonia is not a hydrocarbon.

‒ It doesn’t burn like hydrocarbons.

‒ It reacts much slower than hydrocarbons.

6/17/2022

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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6 Summary
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Ammonia as marine fuel

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines 26

Ammonia:

− Engine and “onboard” technology will be ready by 

the middle of the decade 

− Ammonia is expected gain marked share towards 

end of the decade

But is depends on….

− Legislation regulating and incentivizing 

decarbonization of shipping 

− Supply chain for green ammonia

Conclusion

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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Methanol-fuelled

Engines 2022
New offerings for MAN B&W ME-LGIM

+

6/17/2022Ammonia as marine fuel for MAN B&W two-stroke engines 27

Thank you
very much!

ENGIMMONIA: This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.955413
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All data provided in this document is non-binding.

This data serves informational purposes only and is especially not guaranteed in any 

way.

Depending on the subsequent specific individual projects, the relevant data may be 

subject to changes and 

will be assessed and determined individually for each project. This will depend on the 

particular characteristics 

of each individual project, especially specific site and operational conditions.

Disclaimer

6/17/2022 28Ammonia as marine fuel for MAN B&W two-stroke engines
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ANEK Lines  PRESENTATION
SPEAKER: TRIANTAFYLLOY A. (DPA/SCO) 



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 955413. 
Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 
Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

ANEK Lines  in ENGIMMONIA project 

▪ Our  company was established on April 10th, 1967, under the name 
“Anonimi Naftiliaki Etairia Kritis SA” and trade name “ANEK LINES”. Its 
first shareholders were everyday men from Crete who moved 
frequently between Crete and Mainland Greece and wanted to travel 
with large and safe ships.

▪ ANEK began operating as a passenger line in September 1970 when the 
company’s first ship, the unforgettable “KYDON” set sail from Chania, 
Crete to Piraeus. Since then, the company has engaged on an 
impressive course.
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ANEK Lines in ENGIMMONIA Project 

▪ Focusing on innovation and investing on a passenger-oriented approach, 
ANEK LINES has brought a quality evolution in maritime transport, 
contributing to the development of the coastal shipping industry and 
establishing new routes in the Aegean and the Adriatic Seas.

▪ ANEK  lines is a frontrunner in coastal ferries around  Europe 
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ANEK lines in the  FUTURE 

▪ In the  four transport sectors: aviation, rail, road and maritime.  “Ships 
are the most cost- and emission-effective transport means,                  and 
will continue to be of central importance in the next generation of   
transport networks. 

▪ The maritime sector has to deal with different and contradicting trends  
like: 

▪ Economic trends : IMO expects the industry to grow by 50-250% by 2050 
▪ Environmental trends: The  Need of  decarbonization and the reduction of 

emissions 
▪ Social trends:  growth of tourism /traveling 
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ANEK lines in the  FUTURE 

▪ In the future, more ships will offer superior energy efficiency using 
renewable energy sources to reduce fuel consumption, eliminate harmful 
emissions and reduce environmental impact.

▪ The need of change is inevitable.
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ENGIMMONIA  project & ANEK lines 

▪ ANEK Lines  constantly displays its interest in research and innovation 
issues and plays a leading role in the European passenger shipping sector 
by successfully participating in European Research Projects.

▪ Until now  ANEK lines has been  involved in more than 12 EU programs
▪ The cooperation of ANEK S.A. with European Research Institutes and 

companies whose research is directed towards state-of-the-art 
technologies is a part of the company’s strategy.

▪ Engimmonia ProJet ,  is something that could definitely  help ANEK lines to 
cope with the forthcoming environmental challenges 
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ANEK Lines –PVs & ADSORPTION CHILLER 

▪ In this Project ANEK lines  participates with one of her Flag vessels  as an 
end-user of two technologies 

▪ The use of  solar  photovoltaics (PVs) about 25 m2 will be  placed on 

vessel’s sun deck  to utilize the Aegean Sun  , providing  around  4-5kw 

▪ The installation of an adsorption chiller , providing a Waste  heat 
recovery solution  by conversion of the waste heat from engines /gensets  
Jacket water to air conditioning  , reducing the electrical loads needed 
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ANEK Lines –PVs & ADSORPTION CHILLER 
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ANEK Lines  –PVs & ADSORPTION CHILLER 

▪ The energy needed for the production of vessel’s electricity is the second  
biggest  following the one of  the vessel’s propulsion 

▪ The energy needed for the comfort / air conditioning in the large pax. 
Vessels  like the one we are participating with , is quite high  and it isn’t 
luxury but  mandatory –about 500kw  are needed for that 
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AMMONIA  -Challenges & Opportunities For ANEK 
Lines 

▪ ANEK lines  , like every other shipping companies  is seeking ways to deal 
effectively with  the  new challenges of the coming year 2023 such as :  

▪ The new short-term measures from IMO to reduce GHG emissions from 
ships ,  rating the vessels with an operational   carbon intensity indicator , 
which  should be reduced by  11%  by the year 2026 , starting at  5% the 
coming year  .

▪ And the EU’s “Fit for 55”  which  includes four  proposals,  directly related 
to maritime sector reducing GHG 

▪ Therefore the use of clean fuels and improving the use of energy onboard 
to the maximum possible is imperative 
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ENGIMMONIA &  OUR  EXPECTATIONS 

▪ To reduce  GHG  emissions 
▪ Improve vessel’s  CII rate  
▪ Improve vessel’s OPEX 
▪ A road map to  our decarbonisation targets 
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DANAOS PRESENTATION
SPEAKER: Fotis Oikonomou (DANAOS) 
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DANAOS and Research

✓ Fleet of 71 container ships
✓ Ranking among the top in the Greek shipping 

business. 
✓ Strong invest in research and innovation
✓ Best-of-breed maritime software
✓ Participation in a number of EU projects (40+), 

funded under different EU research programs, with a 
strong motivation to apply innovation and creative 
thinking across all aspects of maritime operation.

✓ Member of FRANZ EDELMAN academy and winner of 
the homonymous award in 2012 (the highest 
worldwide distinction in applied operation Research).

https://danaosrc.com/
https://www.danaosshipping.gr/
https://www.danaos.gr/

https://danaosrc.com/
https://www.danaosshipping.gr/
https://www.danaos.gr/
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ENGIMMONIA towards DECARBONIZATION

DANAOS explores through project
✓ Ammonia

as the cleanest and most 
promising fuel for shipping sector

✓ Clean energy solutions
for on-board electricity with PV 

installation 
✓ Data-driven performance 

monitoring of the equipment
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DANAOS explores AMMONIA as Alternative fuel

❖ Scalability to the desired capacity
❖ Durability and compatibility with maritime 

conditions (saline air, temperature, etc.)
❖ Immature regulatory framework
❖ On-board storage solutions

❖ Design of an effective EATS to manage 
nitrogenous emissions 

CHALLENGES
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DANAOS demonstrates feasibility of PV on-board

❖ Available space remains a challenge
❖ Shading and sun blocking factors
❖ Scalability for the desired output

❖ Signal deflection of communication devices 
(compass deck)

❖ Connection with the MSB (switchboard) 
❖ No Knowledge on similar installations

❖ Certification 

CHALLENGES
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DANAOS embraces a data-driven performance monitoring 

❖ Integration with existing system
❖ Real-time processing
❖ Cloud engineering skills  

❖ Scalability
❖ Latency, redundancy 
❖ Communication cost

CHALLENGES
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ADDED VALUE- EXPECTED BENEFITS

✓ Clean renewable energy to service (PV installation) 
against conventional means (GenSets)

✓ Zero Carbon footprint towards zero emission 
initiative

✓ Edge-Cloud vertical interface. Automation in 
energy management

✓ Integration with DANAOS existing data acquisition 
systems on-board for enhanced monitoring of 
vessel performance

✓ Fuel consumption savings. Cost savings
✓ Compliance and improved values against new 

environmental regulatory framework (EEXI, CII, 
Advance SEEMP)




